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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1, 4-6, and 8 rejected under 35 U.S.C. 102(b) as being anticipated by 
Parulski et aL, US 5,440,343. 

In regard to claim 1, Parulski et al., US 5,440,343, discloses a solid-state image 
pickup device comprising: 

a plurality of light receiving sections (see figure 4, element 40) formed on 
a semiconductor substrate (see column 4, line 34), vertical transfer sections (see 
figure 4, element 44) for transferring charges read from the light receiving 
sections in a vertical direction (see column 5, lines 1-21) and a horizontal transfer 
section (see figure 4, element 42) for transferring charges transferred by the 
vertical transfer sections in a horizontal direction (see column 5, lines 25-30), 
wherein said solid-state image pickup device is provided with a charge 
discharge gate (see figure 4, element 46) which is formed adjacent to a connection 
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of the vertical transfer section and the horizontal transfer section and depletes 
charges in the vertical transfer section and a charge discharge drain (see figure 3, 
element 38) formed adjacent to the charge discharge gate (see column 4, lines 32- 
34), and 

signal charges in an arbitrary vertical transfer section are discharged from 
the charge discharge gate to the charge discharge drain by applying a voltage to 
the charge discharge gate in an arbitrary timing (see column 4, lines 3-20). 
In regard to claim 4, Parulski et al, US 5,440,343, discloses the solid-state image 
pickup device according to claim 1 , wherein the discharge gate covers at least part of the 
vertical transfer section (see figure 4, elements 44 and 46). 

In regard to claim 5, Parulski et al., US 5,440,343, discloses the solid-state image 
pickup device according to claim 1, wherein a voltage applied to the discharge drain is 
made variable and a drive timing of a voltage applied to the discharge drain is 
synchronized with a drive timing of a voltage applied to the discharge gate (see column 5, 
lines 1-35: In still mode, all the drains are disabled and no voltage is applied. In motion 
mode, the timing of the voltage applied to the drains is varied in to eliminate all the 
charges of a specific line.). 

In regard to claim 6, Parulski et al., US 5,440,343, discloses the solid-state image 
pickup device according to claim 5, wherein a pulse width applied to the discharge drain 
covers at least a pulse applied to the discharge gate in a discharge operation mode where 
the discharge drain is driven while synchronized with driving of the discharge gate. 
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It is inherent in the Parulski reference (see column 5, lines 1-21) that when the 
gate signal is activated, the charges are transferred to the drain for at least the entire pulse 
of the signal or else all the charges will not be discharged. 

In regard to claim 8, Parulski et al. ? US 5,440,343, discloses the solid-state image 
pickup device according to claim 1, wherein the vertical transfer section provided with 
the discharge drain and the vertical transfer section not provided with the discharge drain 
are arbitrarily set and the combinations of the set discharge drains are arranged on a 
plurality of stages in the vertical direction (see figure 4 and column 5, lines 1-21). 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S. C 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parulski et aL, US 5,440,343, in view of Kamimura, US 5,357,129. 

In regard to claims 2 and 3, Parulski et al., US 5,440,343, discloses the solid-state 
image pickup device according to claim 1, wherein a layer (drain 38) directly under the 
gate is formed under the discharge gate positioned between the vertical transfer section 
and the discharge drain (see figure 12 and column 4, lines 32-34). 
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Parulski does not disclose that the layer has the same conductive type as that of 
the vertical transfer section or that the discharge drain and the vertical transfer section are 
formed in the same process. 

Kamimura, US 5,357,129, discloses a solid state imaging device wherein the 
same photolithography process is performed for patterning to form the source and drain 
regions of the driver transistor Tl and the vertical transfer section 22 (see column 7, lines 
57-61). The n-type semiconductor layer 14 and the p-type semiconductor layer 15 are 
formed by simultaneously implanting ions both in the source and drain regions of 
transistor Tl and in the vertical transfer section 22 (see column 7, lines 61-66). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have been motivated to modify Parulski et al., US 5,440,343, in view of 
Kamimura, US 5,357,129, to have the drain have the same conductive type as that of the 
vertical transfer section and have the discharge drain and the vertical transfer section 
formed in the same process in order not to have a complex process in fabrication as 
taught by Kamimura (see column 8, lines 10-19). 
6, Claim 7 is rejected under 35 U.S.C 103(a) as being unpatentable over Parulski et 
al., US 5,440,343, in view of Reich et al., US 5,270,558 and Parulski et al, US 5,828,406. 

In regard to claim 7, Parulski et al, US 5,440,343, discloses the solid-state image 
pickup device according to claim 1. Parulski et al., US 5,440,343, does not disclose that 
one discharge drain is provided between the neighboring vertical transfer sections and 
signal charges in the two vertical transfer sections positioned on both sides of the 
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discharge drain are discharged to this one discharge drain via the discharge gate provided 
adjacent to the vertical transfer sections. 

Reich et al., US 5,270,558, discloses a solid state image pickup device with 
shutter drain regions (see figure 2, element 15) positioned between the vertical transfer 
channels in the imaging array (see column 4, lines 13-16). During shutter close mode, the 
incoming charge is drained from the substrate via expanded drain depletion regions 
allowing for rapid shutter operation and elimination of smear (see column 5, line 63 to 
column 6, line 12). 

Parulski et al, US 5,828,406, discloses a solid state image pickup device wherein 
charge from adjacent vertical transfer registers are transferred from the CCD to the sensor 
substrate through one fast dump drain (see figure 3, element 72) rather than to the 
horizontal register, allowing lines of charge to be eliminated (see column 6, lines 13-21). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have been motivated to modify Parulski et al, US 5,440,343, in view of 
Reich et al., US 5,270,558, and Parulski et al, US 5,828,406, to have the one discharge 
drain as claimed in claim 7, in order to allow charges to be eliminated quickly and to 
eliminate smear. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following art discloses a solid-state imaging device with a discharge gate and 
drain: US 4,513,313, 
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US 4,912,560. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gevell Selby whose telephone number is 703-305-8623. The 
examiner can normally be reached on 8:00 A.M. - 5:30 PM (every other Friday off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's primary, 
Ngoc-Yen Vu can be reached on 703-305-4946. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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